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FOREWORD 
 
Assalamu’alaikum warahmatullahi wabarakaatuh and greetings. 
 
This proceeding contains selected papers of 1st International Conference on 
Chemistry, Pharmacy, and Medical Sciences (ICCPM) which held on November 26-
27, 2018, Santika Hotel, Bengkulu-Indonesia. The conference which was organized by 
the Department of Chemistry, Faculty of Mathematics and Natural Sciences, 
Universitas Bengkulu.  
 
The ICCPM 2018 is attended by more than 100 participants. In terms of origin, the 
participants of this ICCPM are coming from 6 countries i.e. Indonesia, Japan, US, 
Malaysia, Thailand, and India. The conference is the first international conference 
organized by the Department of Chemistry, Faculty of Mathematics and Natural 
Sciences, Universitas Bengkulu and is expected to be held continuously every three 
years. 
 
The conference particularly encouraged the interaction of research students and 
developing academics with the more established academic community in an 
informal setting to present and to discuss new and current work. Their contributions 
helped to make the conference as outstanding. The papers contributed the most 
recent scientific knowledge known in the field of Organic Chemistry, Material 
Chemistry, Pharmacy, Agricultural Chemistry, and Miscellaneous topic related to 
chemistry. 
 
Our deep gratitude is strongly forwarded to all individuals who took part in the 
conference, especially the keynote speakers, invited speakers, all the presenters 
and participants as well as all students and staffs who have been involved in the 
preparation and execution of the conference and the publication of the 
proceedings. Our deep gratitude also forwarded for all reviewers the manuscript for 
this proceedings. 
 
These Proceedings will furnish the scientists with a good reference book. I trust also 
that this will be an impetus to stimulate further study and research in all these areas. 
  
Bengkulu, 30 November 2018 
General Chair of ICCPM 
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Abstract.  This research was aimed to find out the affectivity of Noni fruit extract (Morinda citrifolia) against 
parasitemia index and histopathology of liver parenchyma cells of male mice (Mus musculus L.) that 
has been infected by Plasmodium berghei Anka in the Pre-Erythrocyte and Erythrocyte phase. The 
research design used completely randomized design (CRD) with 5 treatments and 5 replications which 
positive control (mexaquin), negative control (distilled water), and noni fruit extract with doses (P1: 
100 mg/Kg BW, P2:150 mg/Kg BW, P3: 200 mg/kg BW). The Result of this research showed that 
statistically extract of noni fruit had highly significant different effect on parasitemia index of mice 
infected with P. berghei at Pre-erythrocyte phase and at erythrocyte phase. Percentage of parasitemia 
index at Pre-erythrocyte phase with lowest value 1.90% and at Erythrocyte phase with lowest value 
3.06% at dose 200 mg/Kg BW respectively. Treatment of ethanol extract of noni fruit starting from 
dose 150 mg/Kg BW indicate there are process cells regeneration histologically of liver parenchym 










Malaria is a common disease in tropical regions 
including Indonesia with a mortality rate of 1%. In 
Indonesia, malaria is an important endemic disease that 
must be dealt seriously [1]. As many as 88% of malaria 
cases in the world occur in Africa, while 10% of cases 
occur in Southeast Asia [2]. Indonesia has Annual 
Parasite Incidence (API) value of malaria as 0.85 in 
2015 with the most case found at Papua [1]. 
The number of malaria patients without blood supply 
examination in Bengkulu Province in 2015 was 33,814 
while by examining blood preparations as many as 
28,333 sufferers. From the results of the examination 
there were 2,631 positive malaria (9%).The malaria 
morbidity in the form of API in Bengkulu Province in 
2015 was 1.40 per 1000 inhabitants, while the Case 
Fatality Rate (CFR) was 0.04 [3]. 
One of the antimalarial plants that has not been widely 
studied is noni (Morinda citrifolia L.). Noni fruit 
contained some active compounds, such as morindon, 
soranjidiol, scopoletin, terpene, and flavonoids. In 
addition to the noni fruit active compounds are also 
found, namely L-arginine, xeronine, polysaccharides and 
damnachantal [4]. 
Hutomo et al. [5] reported that the giving of Noni fruit 
extract at a doses of 100 mg/Kg BW, 150 mg/Kg BW, 
and 200 mg/Kg BW could reduce the index of 
parasitemia of mice that infected with Palsmodium 
berghei. Based on these reports, to add more scientific 
information about the effectiveness of noni fruit extracts 
it is necessary to study the effect of noni fruit extract on 
pre-erythrocyte and erythrocyte phases on purpose to 
decrease the index of parasitemia and histopathology of 
liver parenchymal cells of mice infected with 
Plasmodium berghei. 
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B. Result and Discussion 
2.1. Average Index of Parasitemia of Mice 
Infected by P. berghei After Treatment of Pre-
Erythrocyte and Erythrocyte Phases. 
The average percentage of Mus musculus parasitemia 
infected with Plasmodium berghei in the pre-erythrocyte 
and erythrocyte phase was determined by measuring the 
index of parasitemia by making blood smear and 
observing it under a triangular microscope at the 
University of Bengkulu Laboratory. The parasitemia 
index was examined on days 3, 5 and 7 after 
administration of the treatment. 
Tabel 1.The average index of mice parasitemia infected 
by P.berghei after being treated in the pre 
erythrocyte phase on days 3.5 and 7. 
 
No Treatment  Parasitemia Indexs (%)  
Days 3 Days 5 Days 7 
1 K - 4.20 5.50 7.70 
2 K + 2.30 2.10 1.70 
3 P1 3.20 2.90 2.70 
4 P2 2.60 2.70 2.40 
5 P3 2.50 2.20 1.90 
Evidence: 
K - : Negative Control (Aquadest) 
K +: Positive Control (Mexaquin) 
P1  : Noni fruit extract 100 mg/Kg BW 
P2  : Noni fruit extract 150 mg/Kg BW 
P3  : Noni fruit extract 200 mg/Kg BW 
In Table 1. the results showed that the negative control 
group (K -) given only distilled water did not appear to 
have a decrease in the parasitemia index, but an increase 
in the index of parasitemia with increasing treatment 
days was the 3rd day (4.20) day 5 (5.50), and 7th day 
(7.70). The parasitemia index in negative controls 
increased in each observation compared to other 
treatments, this shows that distilled water do not contain 
an antiplasmodial compound which has the effect of 
reducing the percentage of parasitemia so that 
Plasmodium berghei which infects mice more actively 
multiplies. In the positive control group (K +) given 
mexaquin 0.65 mg/Kg BW showed a decrease in 
parasitemiaie on days 3 (2.30), days 5 (2.10), and days 7 
(1.70). This data shows that the compounds contained in 
mexaquin can inhibit the growth of Plasmodium berghei. 
Whereas the administration of Noni fruit extract with 
various doses of 100,150 and 200 mg/Kg BW is also 
able to reduce the index of parasitemia index the 
treatment of P1 given 100 mg /kg BW noni fruit extract 
showed a decrease in the parasitemia index on each 
observation day, namely the 3rd day (3.20), 5th day 
(2.90), and 7th day (2.70) 
In P2 treatment given 150 mg/Kg BW of Noni fruit 
extract showed an increase in the parasitemia index on 
the 5th observation day, 3rd day (2.60), 5th day (2.70), 
and decreased on the 7th observation day (2.40). The P3 
treatment given noni 200 mg/Kg BW extract showed a 
decrease in the parasitemia index on each observation 
day, namely the 3rd day (2.50), 5th day (2.20), and 7th 
day (1.90). 
Tabel 2.The average indexs of parasitemia of mice 
infected with P. berghei after being treated in 




Parasitemia Indexs (%) ± SD 
Day 3 Day 5 Day7 
1 K - 5.74 ± 1.43 6.96 ± 1.71 9.06 ± 1.32 
2 K + 4.30 ± 1.30 3.80 ± 0.83 2.72 ± 1.14 
3 P1 5.72 ± 1.43 5.36 ± 1.56 4.38 ± 1.48 
4 P2 5.34 ± 1.48 4.54 ± 1.34 3.64 ± 0.89 
5 P3 4.68 ± 1.24 4.18 ± 0.97 3.06 ± 0.86 
 
Evidence: 
K - : Negative Control (Aquadest) 
K +: Positive Control (Mexaquin) 
P1  : Noni fruit extract 100 mg/Kg BW 
P2  : Noni fruit extract 150 mg/Kg BW 
P3  : Noni fruit extract 200 mg/Kg BW 
 
In Table 2 shows the results that the negative control 
group (K -) which was only given distilled water did not 
appear to have a decrease in the parasitemia index, but 
an increase in the index of parasitemia with increasing 
treatment days was the third day (5.74), day 5 (6.96), and 
7th day (9.06). This happened because the negative 
controls were only given distilled water which were not 
able to inhibit the growth of Plasmodium berghei. 
According to Sadikin [6], mice infected with P. berghei 
without treatment and at room temperature will 
experience a rapid increase in the parasitemia index. In 
the positive control group (K +) given mexaquin 0.0065 
mg/Kg BW showed a decrease in parasitemia on days 3 
(4.30), days 5 (3.80), and days 7 (2.72) . This data shows 
that the compounds contained in mexaquin can inhibit 
the growth of Plasmodium berghei. According to 
Sungkar [7] the chloroquin compound found in 
mexaquin is able to lyse the Plasmodium cell membrane 
so that the parasite dies where the antimalarial effect is 
found in blood scizonticides that work quickly. 
The giving of Noni fruit extract with various doses (100, 
150 and 200 mg/Kg BW) can reduce the index of 
parasitemia. The treatment group with noni fruit extract 
on each treatment day was the 2nd day, 4th day, and 6th 
day can significantly reduce the parasitemia index. 
According to Hutomo et al., In M. citrifolia fruit 
damnachantal compounds are known to have potential as 
intercalator -DNA. Intercalator - DNA has an 
antagonistic function with topoisomerase I and II 
enzymes. So the damnachantal compound of M. 
citrifolia fruit extract can inhibit the growth of P. 
berghei by inhibiting the function of topoisomerase I and 
II enzymes in the process of synthesis of P. berghei 
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protein. Besides having damnachantal compounds which 
is a intercalator-DNA in noni fruit extract there are 
polysaccharide compounds which functions as an 
enhancer of macrophage cell activity simple 
polysaccharide antigens are dextran and levan, where 
macrophages are activated by the presence of antigens 
that enter the body [5]. 
2.2. Histopathology of Liver Parenchymal Cells 
The description of Liver histology is read 
microscopically with a Trinocular microscope with a 
magnification of 400x at the Biology Laboratory of the 
Faculty of Mathematics and Natural Sciences, University 
of Bengkulu. The description of pancreatic histology 
with a magnification of 400x can be seen in Figures 1 
and 2 
The description of histopathology of mice parenchymal 
cells after treatment in the pre-erythrocyte phase can be 
seen in Figure 1. 
 
Figure 1. Hepatic histology description of mice stained 
by HE (400x). (A) Negative control: 1: picnotic, 2: 
collection of merozoites, 3: karyorexis. (B) Positive 
controls: 1: pinocytes, 2: normal hepatocyte cells, 3: cell 
degeneration. (C) Noni fruit extract (NFE) dose of 100 
mg/Kg BW: 1: cell degeneration, 2: piknotis, 3: normal 
hepatocyte cells. (D) NFE dose of 150 mg/Kg BW: 1: 
cell degeneration, 2: hypnotic. (E) NFE dose of 200 
mg/Kg BW: 1: picnotic, 2: normal hepatocyte cells, 3: 
cell degeneration. (cv): central vein, (sn): sinuoid, (sk): 












The description of histopathology of mice 
parenchymal cells after treatment of the erythrocyte 
phase can be seen in Figure 2. 
 
Figure 2. Hepatic histology description of mice stained 
by HE (400x). (A) Negative control: 1: 
collection of merozoites, 2: chororrhoidal, 3: 
hypnotic. (B) Positive controls: 1: cell 
degeneration, 2: piknotis, 3: normal 
hepatocyte cells. (C) Noni fruit extract (NFE) 
dose of 100 mg/ Kg BW: 1: piknotis, 2: cell 
degeneration, 3: karyorexis, 4: collection of 
merozoites. (D) NFE dose of 150 mg/Kg BW: 
1: piknotis, 2: cell degeneration. (E) NFE dose 
of 200 mg/Kg BW: 1: picnotic, 2: cell 
degeneration, 3: normal hepatocyte cells. (cv): 
central vein, (sn): sinuoid, (sk): kupffer cell, 
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In the negative control histology observation (A) after 
treatment in the pre-erythrocyte phase and erythrocyte 
phase occurs lesio in liver tissue which is seen by the 
presence of merozites and cell necrosis in the form of 
karyorexis, necrosis is characterized by cell swelling. 
Necrosis is the death of cells or tissues that are 
irreversible in living organisms and necrosis is a 
pathological process that is often caused by external 
factors (such as infections, poisons, and trauma) to cells 
or tissues. The hepatocyte cell nucleus undergoes 
shrinkage or hypnotism. In the negative control group 
infected with Plasmodium berghei in the absence of 
treatment, there was inflammation of the lymphocytes 
and an increase in the number of bone cells in sinusoids. 
Based on observations on positive control (B), the 
histopathological description of the mice liver after 
treatment in the erythrocyte phase showed that 
hepatocyte cells degenerated. Hepatocytes that have 
parenchymatic degeneration have a cloudy cytoplasm 
and the boundary between the cell nucleus and 
cytoplasm is less clear. This degeneration occurs due to 
an oxidation disorder which causes a buildup of protein 
deposits in the cytoplasm so that the cytoplasm appears 
cloudy. Parenkimatosa degeneration is the mildest and 
reversible degeneration.  
Continuous parenchymatic degeneration can cause 
hydrophic degeneration. The nucleus of the cell shrinks 
indicating the presence of cell pinocytes. Sinusoid in 
positive control after treatment at the the pre-erythrocyte 
phase and in erythrocyte phase is denser than negative 
controls. According to Sungkar [7] the mechanism of 
chloroquin contained in mexaquin is a liquid membrane 
of the parasite so that the parasite dies where the anti-
malarial effect on mexaquin is blood-scaly, thus 
inhibiting the growth of Plasmodium berghei. 
In the treatment of group C (Noni dose extract 100 
mg/Kg BW), D (Noni extract dose 150 mg/Kg BW), E 
(Noni extract 200 mg/Kg BW) degenerated hepatocyte 
cells have been reduced even though it can still be seen 
cells which are still experiencing pinocytes, especially in 
the treatment of noni fruit extract at a dose of 100 mg/Kg 
BW. Can be seen in histopathology treatment of the pre-
erythrocyte phase and erythrocyte the phase. The 
treatment shows that lymphocyte inflammation occurs 
around the vein and port area. Sinusoid in the positive 
control group and treatment more orderly than negative 
controls, and parenchymal cells in the control group and 
noni fruit extract treatment has undergone regeneration, 
this can be seen from the almost uniform cell shape and 
normal cell order that spreads more compared to 
negative controls. Lee et al. [8] reported that flavonoid 
compounds in noni fruit play a role in preventing the 
development of liver fibrosis by reducing the production 
of type I collagen mRNA in liver net, flavonoids can 
protect liver damage by suppressing oxidative action. 
The presence of terpenoid compounds in noni fruit also 
helps in inhibiting the stages of infection there by 
reducing parasitemia. Whereas Ramalthete [9] reported 
that terpenoid compounds have dual antimalarial activity 
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Giving Noni fruit extract significantly affected mice 
which was infected by P.berghei in the pre-erythrocyte 
and erythrocyte phases. The decreased of index 
percentage of parasitemia in the pre-erythrocyte phase 
with the lowest value of 1.90% at a dose of 200 mg/Kg 
BW, and at the erythrocyte phase with the lowest value 
of 3.06% at a dose of 200 mg/Kg BW. Giving noni fruit 
extract at a dose of 150 mg/Kg BW in the pre-
erythrocyte and erythrocyte phase showed an influence 
on the regeneration of liver parenchymal cells of mice 
infected with P.berghei. 
D. Experimental Section 
The materials used in this study were male mice (Mus 
musculus L.) Swiss Webster weighing 20-30 g aged 1.5 - 
2.5 months,feed mice, distilled water, olive oil , 
mexaquin, P. berghei isolate, mice infected with P. 
berghei obtained from FKUI, yellowed noni ripe fruit 
(Morinda citrifolia L.), 96% ethanol, (70% alcohol, 
80%, 90%) giemsa, truck, 0.9% NACL, xylol, canada 
balm , eosin, absolute alcohol I and II, formalin 10%, 
haematoxylin, EDTA. 
Making extracts was done by maceration method. 200 g 
of noni fruit simplicia was added to the solvent 1500 mL 
96% ethanol. Plasmodium berghei was transferred from 
mice (Mus musculus) that have been infected by taking 
blood through the heart puncture using a 1cc insulin 
syringe, then accommodating it in micro tube which 
contains EDTA. Inoculation was carried out 
intraperitoneally as much as 0.1 mL of infected blood for 
each mouse 
The Giving of a doses of Noni fruit extract to treated 
mice is as follows: 
a) Control (-) is a group of mice infected with 
Plasmodium berghei only given distilled water 
b) Control (+) is a group of mice infected with 
Plasmodium berghei given mexaquin 250 mg/Kg BW 
c) Treatment 1 (T1) is a group of mice infected with 
Plasmodium berghei given Noni 100 mg/Kg BW fruit 
extract 
d) Treatment 2 (T2) is a group of mice infected with 
Plasmodium berghei given Noni 150 mg/Kg BW extract 
e) Treatment 3 (T3) is a group of mice infected with 
Plasmodium berghei given Noni 200 mg/Kg BW fruit 
extract 
The giving extracts and drugs was carried out on days 2, 
4, and 6 after being treated, then observing red blood 
cells infected with P.berghei to see the index parasitemia 
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